Grape seed procyanidin extract protects against Pb-induced lung toxicity by activating the AMPK/Nrf2/p62 signaling axis.
Lead (Pb) is one of the most relevant heavy metals contaminants which cause oxidative stress and threaten human health. The lung is one of the organs most severely damaged by Pb. In this study, we investigated the protective effect of grape seed procyanidin extract (GSPE) on Pb-induced lung injury in rats. We found that GSPE alleviated Pb-induced lung injury by relieving oxidative stress, reducing release of inflammatory factors, and inhibiting apoptosis. Furthermore, GSPE enhanced the antioxidant defense systems by activating the nuclear factor-erythroid-2-related factor (Nrf2) signaling pathway to promote downstream expression of heme oxygenase 1 and NAD(P)H quinone oxidoreductase 1. The subsequent ubiquitin-binding protein p62 (sequestosome 1), a downstream target of Nrf2, formed a positive feedback loop with Nrf2 during oxidative stress responses. GSPE treatment resulted in activation of adenosine monophosphate-activated protein kinase (AMPK), which was highly involved in Nrf2 activation. Overall, our findings demonstrate that theprotective effect of GSPE on Pb-induced lung injury arises from activation of the AMPK/Nrf2/p62 signaling pathway, thus providing a new approach for treatment of Pb intoxication.